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(54) POSITIVE RESIST COMPOSITION AND METHOD OF FORMING RESIST PATTERN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive resist 
composition which has high etching durability and with which 
high resolution can be obtained and to provide a method of 
forming a resist pattern by using the positive resist 
composition. 

SOLUTION: The positive resist composition contains a resin 
component (A) which has an acid dissociating solubility 

inhibitor group and which increases the solubility with an ^^v^-jii 1^" 

alkali by the effect of an acid, and an acid generating agent 1^ - 

component (B) which generates an acid by exposure. The .i 
component (A) is a polymer having a structural unit (a1) 
expressed by genera! formula (I), and a part of the hydroxyl 
group in the structural unit (a1) is protected by substituting 
an acid dissociating solubility inhibitor group expressed by 
general formula (II) for the hydrogen atom. In the formula (I), 
R represents hydrogen atom or methyl group, and in the 
formula (11), R1 represents a 1-50 alkyi group, R2 represents 
a 1-5C alkyl group or hydrogen atom, and X represents a 10- 
160 aliphatic polycyclic group or a 10-1 6C aromatic 
poiycyclic hydrocarbon group. 
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^5 T ^ 5 c 
[ 0 0 3 9 ] 

^?^m(Dt^i?mu'^:^ hm^ma. (a) i^mALitmj&muL (a n o^mmm 
ffl v> 5 i i ir j; , ^ y y ^m\i^ ±^ ^ ^ z t ffix' ^ . u-:^ :^ hm<ommiti)^-^m 

[ 0 0 4 0 1 

:^ ^ m 00 \y i? :^ h ^< d' - >Mf^:^ &ltm x.\-lUT <omi^ l-X ff 0 Z t'^-^-V^ 6. 
i-f^t>h. 4 -f v' y => >- a -/^ <7> -t 9 'fc««±{- , i^Mi^ 'J :^ h B.S^¥>J ^' >- 

•f-^i ^X-mifi , 8 0 ~ 1 5 0VCOm.m^WT , 7'U'<"^i&4 0~120 8?W, SI* 
L < 6 0 ~ 9 0 fXlflJi r Ji,tci?iJ^fi«i^i!»Iii^BJ^£ <!ff- J: 9 . Iti^M^^^^tfeiS 

0 ~ 1 5 0 "C O m IS * # T , P E B ( S * ft iO ^ 4 0 ~ 1 2 0 # F«1 . * L < fl 6 0 

~ 9 0 # r«m -r = ^ -e - t * y ^ ^ > « ;t o . i ~ i o a % 7^ h 7 ^ ^ 

[ 0 0 4 1 1 

S ^ ffl 5.^ 5 ± 13 « ~7- ^ ffi M ^ ^ H # <^ ?ft ft t4 . # [!S ^ ^ i-\ A r F ^ =3r 
U-^-. KrF3idr->-vU'--tf-, Fg i^-if-^ EUV (m^^M) . VUV (^^^ 

:^%mi^i}^:t^^^^ }■ ui?::^ hil&^mit. m*<73 J: 9 t> ^ -.y f- v « tt Ji^ ± b T *5 

5ii^:fflv^5 r: t :asT t , EB (m^SI) (c S^- L T * T* *> S o 

[ 0 0 4 2 ] 

■O V> -e , - ft r^tl {C |± . i: a? <^ J: 5 b T # C> tV fc X h - V ^ 7. t L T , 31 5/ 
f- >- t- , u- h T- m ffi $ T ?i v^ <7? S « ^ * S W }c ^ -t 5 c * % ^ 
Ma ft ft , ^k^Vv^^y'f W Wtt ;6S fR) ± L T ^ fc J?> > & ii t ffl 5 r. i 

t 5» 
[ 0 0 4 3 ] 

; R I E {^^-'^.^ ^ (D it^^m ' y ^ ^ fi: }i <ri ^ 

S ^ Jl 5 r *s -e ^ 5o 

ft t> - IS ^<e K 7 -f 5^ ^ i'' l± . ¥ ¥ « R I E S o :inl3mx'\t. * -f . R i 

E H a » ^ ^ - ^ V? h « Ji fls ^ A . i£;^ ^ 31 ^ ^- ;x ^ # A 1- 5 o f- + > 

±$pm@ t ¥tr ^-^^^ h « Jl * * ^ - jSl mSE ^ :0P ^ S i 

ffi tt m *s if ft L T 5 , r <J5 y ^ ^ W ;4S T §15 1^ ^ h It- ® «f i- 5 t , it^ 
SJSd^itc. R;&4)5fei!i^!!)Sft®/!)^fcSII5iLT^gP'^#^S^x. ^ i/ ^ V j« fi^ 1" 5 » 
[ 0 0 4 4 ] 

[ ^ « f?n 

W T * ^ PJ! « * ffi & m -t 5 . 3^ S (J? IS II fi r ?> CD ^ ii f j PI £ ^ ti. 5 « T- ft 
/i: ^^ „ /j: ^ V ^ Btt ^ if ffi -t 6 IS (4 . 1i « 1 31 ^ :x »tt ^ ie P i U T , 
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immmi} 

T-ft (Mw) 14 8000. ^tStS (Mw/Mn) fil. 2) i;T^'*^V^^>'t■•^^^3.- 

ms-o-ffi^iiES; (I I -a) X'm&fi?>mmmmmmnmm-r:i^my.fcmm (ad 

CiOltHg^lH-NMRT*:5^*fb3tSg*, p-t Y u ^ x/ 7^ ^ U y (O ii^M^ <D -f ^ 

(I I - a) x-^^h.^m.mm'^mmnmmff>WLn.2 Q%-r}h'^it, rtbii^^ tk 

H S » a f IJ # 2 6 /L' % S i ^ & f> fc „ 

r(D«3g(Al)^(A)^^^tbTffll/V (A))*^100Rftg|5l:. (B))t5>iL- 10 
T. ^y7:r-/^:x/VJJ^:=.lJ'A^l;7;^3^D;<^v;^/^^^t^-^6. 0K»gKt. (D) 

(KT. rpMj ilBSti-^«) 1 30 0®*^{-j^)S$*-t34^v?Ml-i?^Naj5fe* 

% # fc „ 
1 0 0 4 5] 

U'-b±T110*C. 90S>|1?i^l^-<-^LT. ^M^H^SIltf^A*). ^J|:200nm 

OV>T, Si'-|SjtB« (0iESJHL-8OOD. TOkV^Dii'ttJI) ?rj=Bi^r, >f^^^^;' 

^ hm\^^mm^u^ m t is 1® -t- 5 m x- m ^vtc. 

^ L T , 1 1 0 . 9 0 # W (?> Ife <^ P E B M a L . ;i f:> t 2 3 °C T 2 . 3 8 ® * % X 
h 7 ^ r >' = A t I ' p K T 6 0 ^:!;m-'< K /I- Ji ffe U . CO # 3 0 # M , 

tt ^ ffl v^ T U >- L fc , S ^ t) f£ ^ ft o fc ft . i o oVX 6 0 ^mMmi-x 

0 n mX'^tlfcm^^^Hi^^btl^ ^ t t^m^ hi^ti, r <;? U v? ;^ h ^-^ - <D W 30 

ffi {4 iH^ T' o o * fc. ^S' " y ft tt H /j; jO^ o fd „ 
[ 0 0 4 6 ] 

ov^-e. #e,ti.fc^-:^;^b'"^°^'->^-^^:J'i:tT, mmi^ 'i'^ y ^ =^ -y y ^ ^---t =^ -y 

t(??ji'g-;tf^=^ffli/^. y f-y i^mm^mmLitt :l itmm 1 1 it-<x i . 3m:^y 

[0 0 4 7 ] 

[ ^ 3i f^J 2 ] 

yy :x.=^j]yT± h =^ h 'J j^K^Ml-tcZ. tU9[-iimmK-Lxm^^"ii--=tz. W^titzui^ 40 

^h/^^-^-^sEM {M^mmi-mum) icx'om^i'tct::^. siiHsonm-c-ffitL 
mm 1 t tt^x 1 . 3i^:^y9-y:ifmmi!>im<. mn-k.^ y'^y-^mi^%:^-t i> z tt^t> 

[ 0 0 4 8 ] 

* Ife 1 1^^ T . ( A ) f&':^Xh ( A 1 ) -ft A. T . #1) ( p - fc K n ^ ~> y^ ^ 
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mm 1 t mmi^ . ui>:x hm^mi:mMvtc. ^lt. n h ntc u h m.m'^ ^ ^ 
tern. a^j'^v^'a^ii^i^^^Tofco ^(og*. mmm 1 - I 0 1 it-<x . ^^f^v^w 

tt /^s 5 :i t t> o fc, * . y< - ^-mth^i^T- h fitc, 

[ 0 0 4 9 ] 

^ft (Mw) a 8000, 5i-icig (Mw/Mn) «1. 2) t:>-7h=3fv'lfr./Uj!i"7"yu 

(?>-j?i5^±s^ (I i-b) r-m^^^mmm^mmmmmx'i^mi^tcmm (a 2) lo 

±fE5C (I I - b ) r-ft iEA?iitti^«?KiaS(^|Sc(t 2 6 ofco r ti. J; t) . 

^ * fij ^5 2 6 ^ % T? S t IS i6 ib n o 

[ 0 0 5 0 ] 

Cico^tf!^ (A2) ^ (A) B)c5i-J;tTffiv^fc(iAW4, ^jSii0iJli:ll3«}'LT!jfv?Mui?;^ 

h » ^ t) *r # 7t o 

± S T' » ti. fc *° S w :^ h a 1^ ffl -C > * Jfe t ^ S {r L T 7 Y T V K :^ 
- 1 : 1 (?P V' :^ I- :^ - V ^ fl? fife t fc , 

3: >- / j£ E /J5: 1 - 1 il!/^ r. t j'j^ o fc „ 
[ 0 0 5 1 ] 

:^:^ftfUc:fev^ T . ^ ^ x - - ^ iS ;6S ^ ^ T 7" " ^ * T- fc 5 

r i £ ft -t ^ , 
1 0 0 5 2 ] 

[mmm 4 3 

|^^^g^?!l3^c*5^^T, (B) a - {?( y ) - p~;^ h ^ 

^ h ^ - V ?r s E M (M^.mm-Tm'fj&m) j; 19 ti ^ l fc t 5 . ^ s 8 0 n m -e ^ 

fc j^? m^iiS. n h th i> :i t fj^ m nb h ti . * . :i c?? ;x h - >- (?> ^ ifi ff^ 4»c « ^ ^ 
^ „ - ji^ ^ T' o AS . /< ^ -lymi^^it^it^-^lt, dzic. y y 1^"' mm^'M'^ l-tz t 

[ 0 0 5 3 ] 

[ ^ ft 5 ] 

^-f, (A) fifc^^ffl^tLfco 1-!^C^O*>. p-t Kc=3iv,>;^5^^>-i-;;;;g--^>-iC5*g# 

» (^/l^itS 5 : 15. R»¥±9^>Tft (Mw) H 8000, (Mw/Mn) Jil 

, 2 ) i: T >- h # f - - -r yu- ^ , ^ » » T & ^^fl # J- <t •? K ^ * T , Sli 

* a ^ {c ^ I; 5 p - t \=- a ^ :^ u y m ^mit (D 7Kmm 0^ - u ^ ( i i - a 4o 
) x'^^ ix?>mmm^t^mmmmx'i^m^Tcmm (as) ^^fc, 

::cc»#j&SriH--NMR-e^^WLfcMmv p-t V u ir :a \y y (K> & <r> n -t 
±iS5t (I I - a) -C*$^^5lg»B^4?t^^?^^1JfflS^)i^wJt^t7 0 : 1 5 Xh 

mm (A3) \z^tti^±m^¥iti:(D^^-i^nvx^mm^mmnmmx^m^fi 
tcmss.witKDm-kt^ 1 5 * ./V % t? & -5 t fg * ^ ?t , 

[ 0 0 5 4 ] 

z<Dmm (A3) I: (A) filt^t UTfflV^fciaA-Jt , * « 1 ^ R « J;: L T ;^ 
h a l£ 4r » fc „ 
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^# n fc X h ? - ^ II * b fc t r ^ . ^ il'I 1 2 O n m T- ffi tb fc if. ^ tt ^ # ?> tV 

:b :i t t'-m^ hthtz. ~^tz. o u :x f ^ - >- (73 rr ® Jf0 fi ^ ^ X - - J!5 1? o 
X ^ y f- > mmt^ 1 . 4 in S^'^ t i> i> *^ ^ti± =^ y "f- m \i ^ ^ -i- t t> t> 

[ 0 0 5 5 ] 

5 \c^i^^•'X . (B) ^^J-y^a - ^ / ) - p - 

X h ^ " >■ «r M ^ b fc t :i ^ . ;^ g 1 2 0 n m T' ffi fell? {ft t4 t# f, ^^ 2, r t ^5 IS 10 
hntco * fc . ^ (?3 :^ h -'N" - V (7> if B ff^ ^ ^ -r - /< - -t? o fc . y-; - 
V #ij tl ft 75^ o fc „ ^l::. ai-yf^^/^f-^^^a^Lfct Cl^jtbiifd 1 ir^-^T:^ s/f-^-^ 

1 0 0 5 6 ] 

( A ) jjfe t L T . * s f ij 1 T # ?5 ® JM ( A 1 ) t mmm 3 X n h i^^itm m (as) 

i « ?1 ft ( * J:t 2 0 : 8 0) ^ ffl v^ fc , ^ * fij 1 i IH « U T ^ :^ K 

^<^^i|g^6e>^^^t, ^/t, ^ <r> \^ i? 7. h ^< ^ - y (Dmmm^itmB-^ h ^ . ^<^->'mn 

1. 4 f&®V^ r t 9 , ® ti,fc ^ y 5^ S&tt * i" S C: t iJ^ A» o , 
[ 0 0 5 7 ] 
[ K Si i^J 8 ] 

Hlg fifl! 7 *5 T , ( B ) ^iSc ^> a - ( / ^ /I- ;^ /i^ - /I- ± v- -f 5 / ) - p - ^ h ^ 

;^ S EM (*4Mm^KM®) iC ^ ^ W.^ L It t ^ . ^*g80nmT'«tt 

o fc „ 
[ 0 0 5 8 ] 

[iiji#y 9 ] 

(A) jS5)-i:bT. «Ji0iJ 2 -e# bftfc«]S§ (A 2) i ^ Ife^J 3 t?# t. ^^ fc «Jii (A3) 
tcom^m ( ^ 7V J:b 5 0 : 5 0) % ffl fc }S , * ife M 1 i: IH # L T # §!! W N 

o ^^ . # f> fc *° a I- ;^ Ma fijt Jl T . Ilffi f?y l t il « U r y -f >• T >- K :^ 

- X 1 : 1 (75 U- X IwN- ^ - > ^ ?i U fc „ 40 
■ fc U- X V^<9-l^^mm\.1tb^h. 1 2 0 n m-r'«i^lfc»^t'f4«g^Mt■ ^x 

itt^ A ~ y m^\f^it- r> ^ {C . 3:: -.y ^ >- ^ 51 a ^ Sy ^ L fc t r 5 tt «£ 1 t tt T 
[ 0 0 5 9 ] 

mm mi o ] 

*ffi^j9tC*5VNT. (B) jS^3-&a - { :^ i- Jl' 7. /V :^ ^ 5- / ) - p - :^ Y ^ 

^^b/^iS'^y^M^Lfctr?,. ^!til20nm■r♦«ltfcM^tt«g:^s^•P>)i^Srt;a5ig^^> 50 
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[ 0 0 6 0 ] 

W ± S5i ?! t J: 5 ic . * It Pi5 J: tt\ m ^ y ^ y ^ Mm^'t ^ L . ;« » ft It 4r # 5 C t 
-e $ 5 ^ v'l! w v*:^ h fflj^tf. *5 J; tJ^i^ *° i^M L' e^:^ h ^ !^ fc ^< ^ - y M 



(16) 



JP 2004-333549 A 2004. 1 1. 25 



m)wm Am m 
mmm^ m 

tt^J I WlTtf HEf 1 5 0 »* HMmtT-W^MisH 

F^'^AC^^) 2H025 AA02 AA09 AB16 AC04 AC06 AC08 AD03 BEOO BEIO BGOO 

CB16 CB17 CB45 CB55 CB56 CC20 FA17 
4J100 AB07P BA03P BA04H BC09H BC49H CA31 DAOl DA04 HA19 HC13 
JA38 



